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HV scan data combined, 2,3,4-strip clusters are selected.
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N = Sg — Smax (for 2, 3 and 4-strip clusters)

 Combined zigzag HV scan data, 90k raw events.

* Single cluster in every event in every detector; cluster size in trackers >=1.
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Profile is fitted with
a serpentine
function

2-strip clusters case:
Profile is fitted with

two deci-polynomials

(degree 10)
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Residual = ¢, — @, @y is the cluster position on the zigzag GEM given by trackers, ¢, is the
position measured by the zigzag GEM.
Residual’ = ¢, — @, — f (), pulls residual mean towards zero fall all n values.

3




° residual_eta H H residual_eta_after
3-strip clusters Enies 6582 Corrected with the functions Eroies. 5662
= 0.001= - - = — Mean x  -0.008832 16 = 0.001— = = T Mean x  -0.008643 16
© = . e e P Meany 1.681e-005 © = " B Meany 2.578e-005
= 0.0008 [ — . = . RMS x 0.1169 14 — 0.0008 — RMS x 0.1188 14
s} = . .- BMSy  0.0003075 = = RMSy  0.0002257
3 0.0006 |—, . . ) 3 ©0.0006 .
5 = . —12 @ B ’ ki
@© 0.0004 | — " - . | = . @ 0.0004 |— .
= = . - - L . = - T
[0} E L. - r 3 L _ o = |
% 0.0002 — R U e i T W " 1U~ % 0.0002 |— -"1| -:'3';_ . .-:|_ : 10
= e — S |
2 B el o Al e - | 2 B Mo -
=] o Ty e . ) . Y en 3 8 [} 0 3 ey Y 8
> — ::l 1 s.l. - - - . . o > — L [}
B e ] 3 S By Y o.0002 T L
B . 3 oLt —16 e - . — 5
-0.0004 ;— R Thpalk- - ) 7 . -0.0004 ;— -
70.0006:— . CEE R - .! . . . - . J 70.0006:— .
-0.0008 | T e ! S 2 -0.0008 =
— . . 1. b F . .
oooqEe e Lo bt S e e e e e e oo L b b b e e T
0005 ""%4 03 w02 o1 0  0i1 02 3 04 05 ° 09%5 04 03 02 01 0 01 02 3 04 05 °
n, (3-strip clusters) 7, (3-strip clusters)
L]
- residual_eta residual_eta_after
2 Strl p CI u ste rs Entries 8343 Entries 8343
= 0.001 " — Mean x 0.009476 N Mean x 0.009505 8
© Er ="t L . | Meany 1.524e-005 Mean y -5.636e-006
= = - . oo RMS x 0.322 . RMS x 0.3219 7
s . . e RMSy  0.0002513 - , LBMSy 0.0002197
° —_ oL o et . ; . . _s
5 1,?'_ . R . -
2 ] E ? ¥t —s
‘B i £
@ 3
E P
><
w
) 3
1
-
L 1 i 1 1 ) 1 '|.-"|:~- s [ 1 1 1 1 1 N L .
0005 02 03 02 01 0 o1 o0z 03 04 05 ° 00005 52 03 02 01 ) 01 02 03_ 04 05 °
n, (2-strip clusters) n, (2-strip clusters)
2 & 3 t H I t residual_eta residual_eta_after
'S rlp C us ers Entries 148925 Entries 14925
0.00 - - - — | Meanx 0.001542 __. 0.001 T - T — | Meanx 0.001642
', |Meany 1.592e-05 i=] T T L R . Meany 7.975e-06
RMS x 0.2545 & 0.0008 "+ | RMS x 0.2544
RMSy 0.0002771 | = BMS y 0.0002228
’ = 0.0006 T
& 0.0004
m =
2 0.0002
g
S 0
i
-0.0002
-0.0004 F
-0.0006
-0.0008 . L )
_000 |.|||.|||||||'|'|||||I| |.|||I||||||||||II||F||||I||'|.||.|-||||' _D 00 Lol | |I| |'|-|| bom v P v by by v ws byas |.| ||.|| ||.||.-||:|| [
-b.5 -0.4 -0.3 -02 -01 O 01 0.2 0.3 04 05 —b.5 -04 -0.3 -0.2 -0A1 O 01 02 03 04 05

n of 2 and 3-strip clusters

n of 2 and 3-strip clusters




3-strip
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2 && 3-strip clusters
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(exclusive) residual vs. eta plot @ 3400V for the zigzag (with 2 and 3-strip clusters)
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2-strip clusters 3-strip clusters
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2 & 3-strip clusters  New method 2, 3 & 4-strip clusters  g|d method
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The plot on the left shows resolutions with all cluster
"""" sizes (N>=1):

| """" No correction is applied for the black points;

; """" Correction is (only) applied to 2 and 3-strip clusters

! for the blue points.
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*  With 3350V data;
e 3-strip clusters plot can be also fitted with the serpentine function; while 2-strip clusters
plot can be fitted with two polynomials (degree 3).

0

0.1 02

03 04

0.5

1, (3-strip clusters)
3-strip clusters

8

7

0

0.001
0.0008

Residual [rad]

= o
= o
= 0 9
= o
s

0.0002 |-

-0.0002
-0.0004
-0.0006
-0.0008

.00}

of

residual_eta
Entries 1166
Meanx  0.01286

Meany 8.635¢-06
RMSx  0.834

RMSy 0.0002b88 ||

504 03 02 -0.1

0 01 02 03 04 05
1, (2-strip clusters)

2-strip clusters

0.5

0

Left_pol3

p0 = 0.0013
p1=0.0152
p2 = 0.0491

p3 = 0.0484

" [Right_pol3
p0 =-0.00141
p1=0.01674

p2 = -0.05654

p3 = 0.05845

10



10
00
190
180
170
160
150
140
130

N o

Resolution [ prad]

ro
[=p]
[

ro
no
[

Resolution [ prad]

200

180

160

140

2-strip clusters

Correction with 2-strip clusters
..| —¥— Beofre correction
—&#— After correction

- :

1 1 1 i 1
3000 3050 3100 31

2 & 3-strip clusters

1 1 i 1
50 3200 3250 3300 3350 3400

HV [V]

{With 2 and 3-strip clusters
—¥— Beaofre correction
| —#— After correction

3000 3050 3100 3150 3200 3250 3300 3350 3400

HV [V]

3-strip clusters

Correction with 3-strip clusters
—¥— Beofre correction
—&#— After correction

i
3400
HV [V]

i i
3300 3350

i
3200

3150 3250

Using the correction functions from 3350V
data, calculate both exclusive and inclusive
residuals. Then get the resolution from
geometric mean.

The resolutions are similar to the previous
ones corrected from “HV combined data”.
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Summary

 The new correction method builds 2D map of residual vs. n, with
information of reference detectors. Then fits the curves with certain
functions for different cluster sizes.

* The resolution results show big (& consistent for all HV points)
improvement for both 2 and 3- strip clusters.

* Personal concern: the correction pulls residual towards zero on the
2D map, then in any case we’ll get smaller residual width. For any
probed detector in a beam test, e.g., UVa’s EIC GEM, FIT’s Zigzag
GEM and CMS GEM, this method improves resolution?



